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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the steering control unit for cars which controls ****** of a wheel according to the 
amounts of control of a handle So that the yaw REITO gain of said car may become almost fixed to an 
amounts-of-control detection means to detect the amounts of control of a handle, a vehicle speed 
detection means to detect the rate of a car, and rate change of said car The steering control unit for 
cars equipped with the transfer ratio adjustable means which carries out adjustable [ of the ***** * of 
said wheel to the amounts of control of said handle ]. and the steering reaction force control means 
which increases the steering reaction force of said handle when said car exceeds a lateral 
acceleration limitation by **** of said wheel. 

[Claim 2] Said transfer ratio acOustable means is a steering control unit for cars according to claim 1 
characterized by carrying out adjustable so that the yaw REITO gain of said car may become fixed 
about said ****** [ as opposed to / set and / the amounts of control of said handle in the times 
other than the time of the end and pole low-speed transit ] of said wheel while setting and seting 
constant ****** of said wheel to the amounts of control of said handle at the time of the end and 
pole low-speed transit. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the steering controf unit for cars. 
[0002] 

[Description of the Prior Art] In order to be stabilized and to make it run a car. it is important to make 
it yaw REITO (yaw angular velocity) and lateral acceleration of a car not exceed a limitation. As what 
aims at improvement in the controllability of a car with the transit stability of such a car, the power 
steering system indicated by JP.6-1 44270,A is known. This power steering system calculates a 
steering gear ratio (**** ratio: ratio of a handle angle and a real rudder angle) based on the actuation 
angle signal of a steering revolving shaft, and the vehicle speed signal of a speed sensor, when the 
vehicle speed is small, it sets up a steering gear ratio so that the lateral acceleration of a oar may 
become fixed, and when the vehicle speed is large, it sets up a steering gear ratio so that yaw REITO 
of a car may become fixed. And by setup of such a steering gear ratio, the stability of a car tends to 
be secured at the time of a high speed, and it is going to improve the quick nature of a car at the time 
of a low speed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the conventional power steering system, 
when it is going to secure the transit stability of a car, there is a trouble that an operating range is 
restricted. That is, in the relation between the steering angle of a car, and the vehicle speed, 
generally, at the time of car transit at a low speed, a yaw REITO limitation is arrived at ahead of a 
lateral acceleration limitation by ****, and a lateral acceleration limitation is arrived at ahead of a yaw 
REITO limitation by **** at the time of car transit at a high speed. However, in the above-mentioned 
power steering system, although allowances are in either a yaw REITO limitation or a lateral 
acceleration limitation if it is going to secure the stability at the time of car transit through such 
control since the steering gear ratio is controlled on the basis of yaw REITO at the time of lateral 
acceleration and high-speed transit at the time of low-speed transit, an operating range will be 
restricted. 

[0004] Moreover, although adjustable [ of the steering gear ratio ] tends to be carried out and it is 
going to secure the steering stability of a car in the above-mentioned power steering system, since 
not a steering gear ratio but a real steering angle (steering angle of a wheel) affects the behavior of 
an actual car, even if it carries out adjustable [ only of the steering gear ratio ] according to the 
vehicle speed, the transit stability of a car is not necessarily secured. 

[0005] Then, it aims at offering the steering control unit for cars which can aim at improvement in the 
controllability of a car while this invention is made in order to solve the above troubles, and it secures 
the stability in car **** certainly. 
[0006] 

[Means for Solving the Problem] In order to attain such a purpose, the steering control unit for cars 
of this invention In the steering control unit for cars which controls ****** of a wheel according to 
the amounts of control of a handle An amounts-of~control detection means to detect the amounts of 
control of a handle, and a vehicle speed detection means to detect the rate of a car, with the transfer 
ratio adjustable means which carries out adjustable [ of the ****** of a wheel to the amounts of 



control of a handle ] so that the yaw REITO gain of a car may serve as about 1 law to rate change of 
a car When a car exceeds a lateral acceleration limitation by **** of a wheel, it is characterized by 
having the steering reaction force control means which increases the steering reaction force of a 
handle. 

[0007] Moreover, the steering control unit for cars of this invention is characterized by carrying out 
adjustable so that it may set and the yaw REITO gain of a car may become fixed about ****** of a 
wheel to the amounts of control of a handle at the times other than the time of the end and pole low- 
speed transit while the above-mentioned transfer ratio adjustable means sets and sets constant 
****** of a wheel to the amounts of control of a handle at the time of the end and pole low-speed 
transit 

[0008] According to these invention, it is controlled so that ****** of a wheel to handle actuation 
maintains fixed yaw REITO gain, and the transfer ratio of a vehicle rotation rudder to the handle 
actuation at the time of high-speed transit does not change a lot For this reason, an operator can 
perform handle actuation easily. Moreover, since the steering reaction force of a handle increase-izes 
when a wheel **** and a car exceeds a lateral acceleration limitation, an operator can recognize a car 
condition certainly through handle actuation. Moreover, handle actuation is possible also in the field 
exceeding the lateral acceleration limitation of a car. 
[0009] 

[Embodiment of the Invention] Hereafter, the various operation gestalten of this invention are 
explained based on an accompanying drawing. In addition, in each drawing, the same sign is given to 
the same element, and explanation is omitted. Moreover, the dimension ratio of a drawing is not 
necessarily in agreement with the thing of explanation. 

[0010] (The first operation gestalt) The configuration schematic diagram of the steering control unit 
for cars applied to this operation gestalt at drawing 1 is shown. In drawing 1 , the steering control unit 
1 is the thing of the steer BAIWAIYA type which changes the amounts of control of a handle 21 into 
an electric signal, and is made to transmit to **** devices, such as a tie rod. The reaction force 
actuator 22 which gives reaction force to the handle 21 at the time of actuation of a handle 21 is 
formed. The reaction force actuator 22 is constituted by an electric motor, the gear device, etc. This 
reaction force actuator 22 is mechanically connected with the handle 21 through the steering shaft 
23, and gives steering reaction force to a handle 21 according to the actuation condition of a handle 
21. 

[0011] Moreover, the steering position sensor 24 which detects the steering angle theta of a handle 
21 (steering location) is formed in the steering shaft 23 like drawing 1 . The steering position sensor 
24 outputs the steering signal according to the steering angle theta of a handle 21 to ECU4. ECU4 is 
a control unit which controls the steering control-device 1 whole, and outputs a driving signal to the 
reaction force actuator 22 and the actuator 25 for ****. The actuator 25 for **** operates in 
response to the driving signal from ECU4, and **** a wheel 4 through the relay rod 26, a tie rod 27, 
and a steering knuckle arm 28. Thus, according to the steering control device 1, according to 
actuation of a handle 21, the actuator 25 for **** operates through ECU4, and **** of wheels 3 and 
3 is performed 

[0012] A speed sensor 51 and the **** sensor 52 are formed in the steering control unit 1. and a 
speed sensor 51 outputs the vehicle speed information which detects the rate of a car and was 
detected to ECU4 as an electric signal, i.e., a vehicle speed signal. Moreover, the **** sensor 52 
outputs the steering angle information which detects ****** of a wheel 3 and was detected to ECU4 
as an electric signal, i.e., a **** signal. 

[0013] Moreover, ECU4 functions as a transfer ratio adjustable means of the steering control unit 1. 
That is, ECU4 has the function which carries out adjustable [ of the ****** of a wheel 3 to the 
amounts of control of a handle 21 ] so that the yaw REITO gain of a car may become almost fixed. 
For example, ECU4 outputs a driving signal to the actuator 25 for **** based on information, such as 
the vehicle speed and a handle steering angle. V and yaw REITO gain (yaw REITOgamma) (/(handle 
steering angle theta)) for the vehicle speed which a speed sensor 51 detects Kr, When the wheel base 
of A and a car is set to L a stability factor by the transfer ratio Zh (the steering angle theta of a 
handle 21) (/(steering angle etah of a wheel 3)) shown in the following formula (1) Drive control of the 
actuator 25 for **** is carried out so that a wheel 3 may be ****(ed) by steering angle etah to the 



steering angle theta of a handle 21. 

[0014] 

[Equation 1] 

Zh = \ V •••• (1) 

( 1 + A • V ■) • L • Kr 

[0015] That is, in this case, the transfer ratio Zh of steering angle etah of a wheel 3 to the steering 
angle theta of a handle 21 is set up so that it may become a formula (1) by the driving signal from 
ECU4 to the actuator 25 for ****, the gear ratio in the actuator 25 for ****, etc. when being 
controlled so that a transfer ratio Zh is set up based on this formula (1) and the yaw REITO gain of a 
car becomes fixed, the relation between the vehicle speed V and a transfer ratio Zh is shown in 
drawin g 2 (continuous line in drawing) — it becomes like. That is, although the change of a transfer 
ratio Zh of a car is large to the increment in the vehicle speed V in a low-speed field, a transfer ratio 
Zh seldom changes to the increment in the vehicle speed V in a high-speed field. Moreover, in drawing 
2 , a minimum is prepared so that it may set and a transfer ratio Zh may not become below constant 
value in an end field and a pole low-speed field, and handle actuation becomes sensitive in these rate 
fields, in addition — this — a transfer ratio may be controlled so that it sets and the yaw REITO gain 
of a car becomes fixed also in an end field and a pole low-speed field based on a formula (1), and 
adjustable [ of the transfer ratio ] will be carried out so that the yaw REITO gain of a car may become 
fixed irrespective of rate change of a car in this case. 

[0016] The broken line in drawing 2 shows relation with the vehicle speed V-transfer ratio Zm when 
seting lateral acceleration gain constant. A transfer ratio Zm is shown by the following formula (2) 
when lateral acceleration gain (lateral acceleration alpha) (/(handle steering angle theta)) is set to Ka. 

[00173 
[Equation 2] 

Zm-- — : ■ V 2 --(2) 

( 1-hA • V 1 ) • L • Ka 

[0018] this lateral acceleration gain — the case where a transfer ratio Zm is set up as fixed — 
comparing — yaw REITO gain — when a transfer ratio Zh is set up as fixed, it turns out that transfer 
ratio change to high-speed transit is small, 

[0019] On the other hand, ECU4 functions as a steering reaction force control means of the steering 
control unit 1. That is, ECU4 has the function to increase the steering reaction force of a handle 21, 
when a car exceeds a lateral acceleration limitation by **** of a wheel 3. 

[0020] For example, in a formula (1). (handle steering angle theta)/(steering angle etah of a wheel 3) is 
substituted for a transfer ratio Zh, and it solves about steering angle etah. and if the greatest yaw 
REITO (yaw REITO threshold value) which can carry out stable transit of the car is set to gamma x. 
the relation between the vehicle speed V and the marginal steering angle eta x will serve as the 
following formula (3). 
[0021] 
[Equation 3] 

( 1+A * V) ■ L 
t?x = '7X ---(3) 

[0022] Moreover, in a formula (2), (handle steering angle theta)/(steering angle etam of a wheel 3) is 
substituted for a transfer ratio Zm, and it solves about steering angle etam, and if the maximum lateral 
acceleration (lateral acceleration threshold value) which can carry out stable transit of the car is set 
to alphay, the relation between the vehicle speed V and marginal steering angle etay will serve as the 
following formula (4). It is set by a center-of^gravity location, a wheel tread, etc. of a car about lateral 
acceleration threshold value alphay. 
[0023] 
[Equation 4] 

( 1+A - V 1 ) * L 
7) y = : -ay — ( 4 ) 



[0024] And the relation of the vehicle speed-steering angle based on these formulas (3) and (4) is 
shown in drawing 3 . The continuous line in drawing 3 shows the relation of the vehicle speed V and 
the steering angle eta x which reach the yaw REITO limitation of a car. and if a steering angle 
becomes large from this continuous line (it is an upper right field from a continuous line at drawing 3 ), 
transit stability will fall. Moreover, the broken line in drawing 3 shows the limitation of the lateral 
acceleration of a car. and when a steering angle becomes large from this broken line (it is an upper 
right field from a broken lino at drawing 3 ), transit stability will fall. 

[0025] In this drawing 3 , generally, when the vehicle speed at the time of car transit becomes to 
some extent large, **** of a wheel 3 shows arriving at a lateral acceleration limitation ahead of the 
yaw REITO limitation of a car. And when being controlled so that **** of a wheel 3 serves as yaw 
REITO gain regularity of a car. the steering angle of a wheel 3 can exceed lateral acceleration 
marginal steering angle etay (slash field in drawing 3 ). In this case, the transit stability of a car can be 
secured about lateral acceleration. Then, ECU4 judges whether the car is over lateral acceleration 
threshold value alphay based on the **** signal inputted from the vehicle speed signal and the **** 
sensor 52 which are inputted from a speed sensor 51, and when a wheel 3 is ****(ed) exceeding 
lateral acceleration threshold value alphay. it outputs a driving signal to the reaction force actuator 22 
so that the steering load of a handle 21 may be enlarged. 

[0026] Consequently, the relation with the steering load for steering the steering angle theta of a 
handle 21 and handle 21 at the time of running with the vehicle speed with a car comes to be shown 
in drawing 4 , In drawing 4 . If the steering angle theta of a handle 21 is gradually enlarged from the 
neutraF condition (car rectilinear^propagation condition), a steering load will increase in proportion to 
it and the increment ratio of a steering load becomes large at the time of steering angle [ for which a 
wheel 3 exceeds marginal steering angle etay (lateral acceleration threshold value alphay of a car) ] 
thetay. For this reason, an operator becomes possible [ recognizing the condition of a car certainly 
through handle actuation ]. 

[0027] Next actuation of the steering control unit 1 is explained. 

[0028] In drawing 1 , if an operator operates a handle 21 at the time of transit of a car, the steering 
position sensor 24 will output the steering signal according to the amounts of control of that handle 
21, and this steering signal will be inputted into ECU4. ECU4 which received the steering signal 
outputs the driving signal corresponding to a steering signal to the actuator 25 for and the 
reaction force actuator 22. respectively. For this reason, according to those driving signals, the 
reaction force actuator 22 and the actuator 25 for **** operate, steering reaction force is given to a 
handle 21 through a steering shaft 23 by the reaction force actuator 22, and a wheel 3 is ****(ed) 
through a tie rod 27, a steering knuckle arm 28. etc. by the actuator 25 for 

[0029] At this time, it is controlled to become the transfer ratio Zh shown in the above-mentioned 
formula (1), as shown in drawing 2 , according to the vehicle speed V, a transfer ratio (continuous line 
in drawing 2 ) changes, and it sets the relation between the steering angle theta of a handle 21, and 
the steering angle eta of a wheel 3 constant [ the yaw REITO gain of a car ] irrespective of the size 
of the vehicle speed V. For this reason, an operator can perform handle actuation easily in car transit, 
for example, the transfer ratio of handle actuation and a vehicle rotation rudder — yaw REITO gain — 
when set up as fixed, it is shown in drawing 2 — as — lateral acceleration gain — compared wrth the 
time (broken line in drawing 2 ) of being set up uniformly, transfer ratio change in a high-speed field 
becomes small. Therefore, the amounts of control of the handle 21 for ****(ing) a wheel 3 do not 
become very large compared with the time of low-speed transit at the time of high-speed transit and 
handle actuation can be performed without sense of incongruity. 

[0030] Generally, in order not to steer a handle 21 frequently at the time of high-speed transit, an 
operator has few opportunities to realize the transfer ratio at the time of high-speed transit, and it is 
difficult to get used to change of the transfer ratio. That is. in a high-speed field, it becomes easy to 
operate the direction which made change of a transfer ratio small as much as possible. Moreover, 
when the transfer ratio of handle actuation and a vehicle rotation rudder is set up as yaw REITO gain 
regularity, even if it performs acceleration or moderation of a car. ****(j n g) a handle 21. a car runs so 
that yaw REITO may become fixed. For this reason, it is not necessary to steer a handle 21 according 
to the direction in which a car circles in that case, and is very easy to operate, thus, improvement in 



the operability of a car can be aimed at by changing so that the yaw REITO gain of a car may serve 
as about 1 law in ****** of a wheel to the amounts of control of a handle. 

[0031] On the other hand, when an operator turns a wheel 21 at the time of transit of a car and the 
steering angle of a wheel 3 exceeds the lateral acceleration limitation of a car in drawing 1 , based on 
the vehicle speed signal outputted from the **** signal and speed sensor 51 which are outputted 
from the **** sensor 52, it detects that ECU4 has exceeded the lateral acceleration limitation of a 
car. At this time, the driving signal which increases the increment ratio of steering reaction force from 
ECU4 is outputted to the reaction force actuator 22. The reaction force actuator 22 increases the 
increment ratio of the steering load of a handle 21 r as shown in drawing 4 in response to this driving 
signal. Consequently, since the steering load of a handle 21 becomes large when exceeding a lateral 
acceleration limitation, an operator can recognize easily that the car has exceeded the lateral 
acceleration limitation through a handle 21. 

[0032] Moreover, it is possible to **** a wheel 3 using the field (shadow area in drawing 3 ) beyond a 
lateral acceleration limitation. 

[0033] As mentioned above, according to the steering control unit 1 concerning this operation gestalt, 
acljustable is carried out so that the yaw REITO gain of a car may become almost fixed about the 
steering angle eta of the wheel 3 to the actuation angle theta of a handle 21, and when a car exceeds 
a lateral acceleration limitation by **** of the wheel, the steering reaction force of a handle 21 is 
increased. For this reason, it is very easy to operate, without a car exceeding a yaw REITO limitation 
at the time of the usual transit. Moreover, if a lateral acceleration limitation is exceeded, an operator 
can recognize the condition of a car certainly easily through handle actuation. Furthermore, a handle 
21 can be steered across a lateral acceleration limitation. Therefore, it can be made to run a car 
according to the operator's operation intention, making an operator recognize the condition of a car. 
[0034] (The second operation gestalt) The steering control unit for cars applied to the second 
operation gestalt next is explained. 

[0035] Steering control unit 1a which starts this operation gestalt at drawin g 5 is shown. Steering 
control-device la is used for the electric-type power-steering system which gives the assistant force 
to the rack bar 31 in pVawingJ5 . The pinion 30 prepared in the steering shaft 23 by which this power- 
steering system is connected with a handle 21 has geared to the rack bar 31, and the control force of 
a handle 21 is mechanically transmitted as steering power. The control force T1 of one of these and a 
handle 21 is detected by the torque sensor 29. In response to the output signal of the torque sensor 
29, ECU4 outputs the driving signal according to the steering torque of a handle 21 to the actuator 32 
for assistance. And the actuator 32 for assistance drives according to a driving signal, the rack bar 31 
is moved, and **** of a wheel 3 is performed through a tie rod 27 and a steering knuckle arm 28. 
[0036] As shown in drawin g 5 t steering control unit 1a is equipped with the transfer ratio adjustable 
device 61 allotted in the middle of a steering shaft 23. The transfer ratio adjustable device 61 carries 
out acljustable [ of the rotation by the side of the handle 21 of a steering shaft 23. and the rack bar 
31 ] based on the driving signal of ECU4, and is constituted by a change gear, a gear ratio adjustable 
motor, the differential motor, etc. This transfer ratio adjustable device 61 and ECU4 function as a 
transfer ratio adjustable means of steering control unit 1a. that is, ECU4 outputs a driving signal to 
the transfer ratio adjustable device 61 so that the yaw REITO gain of a car may serve as about 1 law 
in ****** of a wheel 3 to the amounts of control of a handle 21, and in response to the signal, the 
transfer ratio acljustable device 61 carries out adjustable [ of the rotational speed by the side of the 
handle 21 of a steering shaft 23, and the rack bar 31 ] suitably. The transfer ratio in this case is 
controlled to become the transfer ratio Zh shown in the above-mentioned formula (1). 
[0037] On the other hand, ECU4 functions as a steering reaction force control means of steering 
control unit 1a. That is, ECU4 has the function to increase the steering reaction force of a handle 21, 
when a car exceeds a lateral acceleration limitation by **** of a wheel 3. For example, ECU4 judges 
whether the car is over lateral acceleration threshold value alphay based on the **** signal inputted 
from the vehicle speed signal and the **** sensor 52 which are inputted from a speed sensor 51. and 
when a wheel 3 is ****(ed) exceeding the lateral acceleration threshold value alpha x, it outputs a 
driving signal to the actuator 25 for **** so that the steering load of a handle 21 may be enlarged. 
Consequently, the relation with the steering load for steering the steering angle theta of a handle 21 
and handle 21 at the time of running with the vehicle speed with a car comes to be shown in drawing 



4 . Namely r if the steering angle theta of a handle 21 is gradually enlarged from the neutral condition 
(car rectilinear-propagation condition), a steering load will increase in proportion to it, and the 
increment ratio of a steering load becomes large at the time of steering angle [ for which a wheel 3 
exceeds marginal steering angle etay (lateral acceleration threshold value alphay of a car) ] thetay. 
[0038] Also in steering control unit 1a for which such an electric-type power-steering system is used, 
the same operation effectiveness as the steering control unit 1 concerning the above-mentioned first 
operation gestalt is acquired That is, adjustable is carried out so that the yaw REITO gain of a car 
may become almost fixed about the steering angle of the wheel 3 to the actuation angle theta of a 
handle 21, and when a car exceeds a lateral acceleration limitation by **** of the wheel, the steering 
reaction force of a handle 21 increases. For this reason, it is easy to operate, without a car exceeding 
a yaw REITO limitation at the time of the usual transit. Moreover, if a lateral acceleration limitation is 
exceeded, an operator can recognize the condition of a car certainly easily through handle actuation. 
Furthermore, a handle 21 can be steered across a lateral acceleration limitation. Therefore, it can be 
made to run a car according to the operator's operation intention, making an operator recognize the 
condition of a car. 

[0039] (The third operation gestalt) The steering control unit for cars applied to the third operation 
gestalt next is explained. 

[0040] Steering control unit 1 b which starts this operation gestalt at drawing 6 is shown. Steering 
control-device 1 b is used for the hydraulic power-steering system which gives the assistant force to 
the rack bar 31 in d ra wing 6 . The pinion 30 prepared in the steering shaft 23 by which this power- 
steering system is connected with a handle 21 has geared to the rack bar 31, and the control force of 
a handle 21 is mechanically transmitted as steering power. On the other hand, the hydraulic circuit 
equipped with the pump is installed, and a part of control force of a handle 21 is changed into the 
assistant force of the rack bar 31 through a hydraulic circuit And the rack bar 31 moves according to 
the control force of a handle 21, and the assistant force of an oil hydraulic cylinder 62, and **** of a 
wheel 3 is performed through a tie rod 27. a steering knuckle arm 28, etc. 

[0041] As shown in drawing 6 , the oil pressure regulating valve 63 to which steering control unit 1a 
carries out feeding-and-discarding control of the pressure oil to an oil hydraulic cylinder 62 is formed 
in the steering shaft 23. This oil pressure regulating valve 63 is equipped with the oil pressure reaction 
force device in which reaction force oil pressure is aajusted according to the output signal from 
ECU4, the assistant force is changed according to this oil pressure reaction force device, and the 
steering reaction force of a handle 21 is controlled. For this reason, ECU4 and a oil pressure 
regulating valve 63 function as a steering reaction force control means of steering control unit 1b. For 
example, ECU4 judges whether the car is over lateral acceleration threshold value alphay based on 
the **** signal inputted from the vehicle speed signal and the **** sensor 52 which are inputted 
from a speed sensor 51, and it outputs a driving signal so that steering reaction force may be 
increased, in order to make a oil pressure regulating valve 63 enlarge the steering load of a handle 21, 
when a wheel 3 is ****(ed) exceeding lateral acceleration threshold value alphay. Consequently, the 
relation with the steering load for steering the steering angle theta of a handle 21 and handle 21 at 
the time of running with the vehicle speed with a car comes to be shown in drawing 4 , Namely, if the 
steering angle theta of a handle 21 is gradually enlarged from the neutral condition (car rectilinear- 
propagation condition), a steering load will increase in proportion to it and the increment ratio of a 
steering load becomes large at the time of steering angle [ for which a wheel 3 exceeds marginal 
steering angle etay (lateral acceleration threshold value alphay of a car) ] thetay. 
[0042] Also in steering control unit lb for which such a hydraulic power^steering system is used, the 
same operation effectiveness as steering control unit lb concerning the steering control unit 1 or the 
second operation gestalt concerning the above-mentioned first operation gestalt is acquired That is, 
adjustable is carried out so that the yaw REITO gain of a car may become almost fixed about the 
steering angle of the wheel 3 to the actuation angle theta of a handle 21, and when a car exceeds a 
lateral acceleration limitation by **** of the wheel, the steering reaction force of a handle 21 
increases. For this reason, it is very easy to operate, without a car exceeding a yaw REITO limitation 
at the time of the usual transit. Moreover, if a lateral acceleration limitation is exceeded, an operator 
can recognize the condition of a car certainly easily through handle actuation. Furthermore, a handle 
21 can be steered across a lateral acceleration limitation. Therefore, it can be made to run a car 



according to the operator's operation intention, making an operator recognize the condition of a car. 
[0043] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired as 
explained above. 

[0044] Making an operator recognize the condition of a car, it can be made to run a car according to 
the operator's operation intention, and coexistence of the transit safety and controllability of a car 
can be aimed at. 



[Translation done.] 



JPO ind NC1PI are not responsible for any 
dansges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It fs the explanatory view of the steering control unit for cars. 

[Drawing„2l It is drawing showing the relation of the vehicle speed and the transfer ratio in the 

steering control unit for cars. 

[Drawing 3] It is drawing showing the relation of the vehicle speed and the steering angle in the 
steering control unit for cars. 

fDrawing 4] It is drawing showing the relation of the handle steering angle and steering load in the 
steering control unit for cars. 

[D rawin g 5] It is the explanatory vi ew of the steering control unit for cars concerning the second 
operation gestalt 

[QrawmgLS It is the explanatory view of the steering control unit for cars concerning the third 
operation gestalt. 
[Description of Notations] 

1 [ — A wheel, 4 / ~ ECU. 51 / — Speed sensor ] — A steering control unit, 21 — A handle, 24 — 
A steering sensor, 3 
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